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化。PCOS 的发病机制尚不明确，而许多研究表明环境因素是导致 PCOS 发病的
重要因素。 
本实验收集育龄妇女流行病学资料，并利用气象色谱-质谱联用检测了 84 名
PCOS 患者及 94 名对照组血清中多种环境中内分泌干扰物(endocrine disrupting 
chemicals, EDCs)的含量。结合流行病调查资料和相关激素代谢物质水平，利用
逻辑回归和线性回归分析等统计学方法进行风险评估分析，并探讨 PCOS 可能的
作用机制。另一方面，本研究以 SD 大鼠为实验对象，选取三丁基锡(tributyltin, 
TBT)作为典型类雄激素化合物代表，同时以典型类雌激素化合物双酚 A（bisphe
-nol A，BPA）作为阳性对照，设置 TBT(10 ng/kg/d、100 ng/kg/d)、BPA(50 μg
/kg/d)、BPA+TBT(TBT100 ng/kg/d+BPA50μg/kg/d)联合暴露组来探讨其毒性效应，
利用基因芯片分析探讨 PCOS 的发病机制。 
实验结果如下： 
1 、 检 测 了 PCOS 患 者 及 正 常 对 照 组 血 清 中 六 六 六
(Hexachlorocyclohexane,HCHs)和滴滴涕（Dichlorodiphenyltrichloroethane，DDTs）
的含量，其中 O,P'-DDT 的含量在 PCOS 患者组中显著高于对照组，而逻辑回归
分析也发现 O,P'-DDT 在血清中的含量与 PCOS 有显著相关性。 




变化从而在 PCOS 发病机制中产生作用。 
3、芯片结果分析显示，相比于 Control 组，各暴露组都有许多显著变化的基
因，其中 TBT+BPA 联合暴露组显著变化基因数目远高于单独暴露组。qPCR 验
证结果与芯片结果一致，表明芯片结果准确性。 

















中 PPAR 信号通路及 GnRH 信号通路中显著变化基因 Adcy2、Slc27a6、Aldh1a1






















Polycystic ovary syndrome (PCOS) is the most commom endocrinopathyin 
women of reproductive age, characterized with oligo-ovulation, hyperandrogenemia 
andpolycystic ovarianmorphology. The pathogenesis and etiology of PCOS is not 
clear. A large member of research suggested that environmentalfactors have a role in 
the development ofPCOS. 
We collected epidemiological data of reproductive age women, and examined 
endocrine disrupting chemicals(EDCs) concentrations in 84 PCOS patients and 94 
normal people serum by using Gas Chromatography-Mass Spectrometer. We using 
statistical analysis methods such as logistic regression and linear regression to 
analysis of risk assessment, and predictingthe possible mechanisms of EDCs on 
PCOS by examining reproductive hormones and metabolites. Weevaluated the 
toxicity of tributyltin(TBT) and bisphenol A(BPA, as a positive control) using 
Sprague-Dawley rat. Neonatal female rats were injected subcutaneously with BPA（50 
μg/kg/d）,TBT(10 ng/kg/d) and BPA（50 μg/kd/d） combined with TBT(10 ng/ke/d). 
We usingmicroarray analysis to evaluate thepathogenesis mechanisms of PCOS. 
Our results showed that: 
1. Hexachlorocyclohexane (HCHs) and Dichlorodiphenyltrichloroethane (DDTs) 
in serum of PCOS patients and controls were detected, and O,P'-DDThas a significant 
difference between PCOS and controls; The levels of O,P'-DDT in serum were also 
found significantly associated with PCOS by logistic regression analysis. 
2. O,P'-DDTwas negative correlated with follicle-stimulating hormone (FSH) 
andsex hormone-binding globulin (SHBG), whereas positive correlated with 
luteinizing hormone (LH) /FSH, Testosterone (T), and triglyceride.They were also 
showed linear relationship in linear regression analysis. O,P'-DDT may play an 
important role in the pathogenesis by affecting the levels ofreproductive hormones. 
3. Microarray analysis suggested large sets of differentially regulated genes in rat 
ovaries in response to TBT or BPA exposure, and the TBT+BPA group had more 
















a similar trend to the microarray data, thus confirming the validity of the microarray 
results. 
4. The results of gene ontology (GO) analysis and Kyoto Encyclopedia of Genes 
and Genomes (KEGG) analysis indicated that the exposing of TBT or BPA cause 
some biological processes and signaling pathwayrelated to PCOS, and the combined 
groups had more changes. The western blotting results of Adcy2(GnRH signaling 
pathway), Aldh1a1(PPAR signaling pathway), and Slc27a6(PPAR signaling pathway) 
show a similar trendto the microarray data, and indicated the influence ways of these 
pathways by TBT or BPA. 
 























以及卵巢多囊化[1]。有大约 95%的 PCOS 患者的卵泡早期会产生多囊卵巢结构并
降低促卵泡激素水平[2]，从而有可能导致窦状卵泡生长停滞以及增加促黄体生成
素的激素水平[3]。此外，PCOS 还与月经功能障碍以及胰岛素抵抗相关[4]。世界
范围内育龄女性的 PCOS 发病率非常接近，约为到 6%～10%。在美国育龄妇女
中，PCOS总体患病率为6.6%，而黑人和白人女性的患病率分别为8.0%和4.8%[5]。




究表明有 46%的 PCOS 患者的亲生姐妹会产生一些 PCOS 的症状[6]，而 PCOS 患
者的直系亲属中胰岛素抵抗和内皮功能障碍的患病率会增加[7]。另一方面，环境
因素在 PCOS 的发病中起到重要作用。日常生活方式和饮食习惯与 PCOS 患病之
间有很高的相关性。与其他国家 PCOS 患者相比，美国 PCOS 患者有更加严重的
代谢功能障碍，部分原因为其具有更大的体重以及饮食摄入中较高的脂肪含量[8]。
日常生活中人们对工、农业所用原料、产品及排放的废弃物等的接触，是 PCOS 
发病的重要因素[9]。环境内分泌干扰物（endocrine disrupting chemicals, EDCs）
也可能会破坏卵巢和代谢功能，导致多囊卵巢综合征的一些症状。作为 EDCs 典





















物质。环境中常见的 EDCs 包括：大多数的有机氯农药(organochlorine pesticides,
 OCPs)；多氯联苯（polychlorinated biphenyls, PCBs）、多环芳烃（polycyclic ar












挥发的 EDCs[11]，说明大气循环是 EDCs 关键的全球传播机制，而水循环和海流




由于许多 EDCs 中 OCPs 的持久性以及对人体健康的影响，从 20 世纪 70 年
代开始，大多数国家开始禁用或者严格限制生产大部分 OCPs，但仍有部分被继
续使用。例如 DDT 作为一种有效的杀虫剂，从 1950 年到 1980 年间，世界每年
的使用量达到 4 万吨[13]，至今为止总产量达到 180 万吨[14]。目前，DDT 被世界


















Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
